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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent heat generation 
and destruction that may be caused by spurious driving, 
by driving a load at the resonance frequency of 
piezoelectric transformers. 

SOLUTION: A resonance circuit is structured with a 
current transformer that detects a current that flows in 
the load driven by the piezoelectric transformers and a 
capacitor connected to the secondary side of the 
current transformer. When this resonance frequency is 
matched with that of the piezoelectric transformers, 
these piezoelectric transformers are controlled by 
feedback signals based on the resonance frequency so 
that problems arising from the spurious driving can be 
solved. Also, when one end of the capacitor of the 
resonance circuit is grounded, common mode noises can 
be cancelled and the operation of the circuit can be 
stabilized by selecting the temperature characteristics 
of the current transformer and capacitors. 
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[JP,2003-324962,A] 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The piezoelectric transformer inverter used for burning of a liquid crystal 
back light etc. requires this invention for a piezoelectric transformer actuation circuit, and it 
relates to the piezoelectric transformer actuation circuit which detects the load current and is fed 
back to an actuation circuit. 
[0002] 

[Description of the Prior Art] The piezoelectric transformer fits burning of cold cathode 
fluorescence tubing (CCFL) used as a back light of a liquid crystal display, the load current 
which flows to CCFL which usually serves as a load is detected, feedback is applied to a 
piezoelectric transformer control section, and stabilization of the output voltage of a piezoelectric 
transformer is in drawing. 

[0003] Usually a piezoelectric transformer has the spurious frequencies FSP1 and FSP2 other 
than resonance frequency F0, as shown in drawing 5 . When the drive frequency of a 
piezoelectric transformer is in agreement with the spurious frequency of a piezoelectric 
transformer, feedback starts with a spurious frequency and actuation by the spurious frequency 
comes to be the usual actuation. In the condition of driving on this spurious frequency, an 
overcurrent flows to a piezoelectric transformer and generation of heat and destruction of a 
component are caused. At the time of starting, drive frequency is changed from a frequency 
higher than the resonance frequency F0 of a piezoelectric transformer toward resonance 
frequency F0, and is stabilized on the frequency from which the predetermined load current is 
acquired. In the piezoelectric transformer which has a property as shown in drawing 5 , although 
it becomes a current predetermined in the spurious frequency FSP1 neighborhood, since it differs 
from the impedance of the piezoelectric transformer of a normal operation frequency, an 
overcurrent, component generation of heat, and component destruction will be caused. 
[0004] In order to prevent the condition, it is necessary to incorporate the circuit which has the 
following functions. 

1) Set the drive frequency of a piezoelectric transformer as the range which avoids a spurious 
frequency. 

2) Bring forward the swept frequency generation speed in a setting-out frequency range, and 
lower spurious detection level. 

3) Add a thermo-sensitive device for exoergic detection, and stop actuation of a piezoelectric 
transformer at the time of abnormality generation of heat. 

4) Add an overcurrent sensing circuit, and when an overcurrent is detected, stop actuation of a 
piezoelectric transformer promptly. 

Thus, the spurious cure poses a big problem on the design of a piezoelectric transformer 
actuation circuit. 
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[0005] 

[Problem(s) to be Solved by the Invention] This invention loses malfunction of the piezoelectric 
transformer by the spurious frequency, and offers the piezoelectric transformer actuation circuit 
which prevented generation of heat and destruction of a piezoelectric transformer component. A 
means to prevent malfunction by spurious one by it is also made unnecessary. 
[0006] 

[Means for Solving the Problem] This invention solves the above-mentioned technical problem 
by a current transformer's detecting the current which flows for a load, and applying feedback to 
a control circuit through a resonance circuit. 

[0007] That is, in the piezoelectric transformer actuation circuit which detects the current which 
flows for a load, feeds back to an actuation circuit, and controls the output of an actuation circuit, 
it has the description to use a current transformer for detection of the current which flows a load, 
for the secondary of a current transformer to constitute a resonance circuit with a capacitor, feed 
back the output of this resonance circuit, and control the output of an actuation circuit. 
[0008] 

[Embodiment of the Invention] Drawing 6 is the block diagram showing the burning method of 
cold cathode fluorescence tubing (CCFL) by the balanced type output, and the phase contrast of 
the output voltage of a piezoelectric transformer 1 (2) and a piezoelectric transformer 2 (3) has 
become 180 degrees. This invention is the piezoelectric transformer actuation circuit equipped 
with the detector suitable for this burning method. The load current detecting element (8) which 
has a current transformer is arranged, and a piezoelectric transformer actuator (1) is made to feed 
back the output between a cold cathode tube (4) and a piezoelectric transformer 2 (3). 
[0009] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
Drawing 1 is the circuit diagram showing the example of this invention. The ends of a cold 
cathode tube 4 are connected to the output of the piezoelectric transformer 1 (2) and piezoelectric 
transformer 2 (3) which are driven by the piezoelectric transformer actuator (1). The phase 
contrast of the output voltage of a piezoelectric transformer 1 (2) and a piezoelectric transformer 
2(3) is 180 degrees. 

[0010] The current transformer 5 is used for detection of a load (cold cathode tube 4) current, the 
primary side is connected with the cold cathode tube 4 between the outputs of a piezoelectric 
transformer 1 (2) and a piezoelectric transformer 2 (3) at the serial, and the output of a current 
transformer (5) serves as a balanced type. 

[0011] Capacitors CI and C2 constitute the inductance and series resonant circuit of a secondary 
of the current transformer 5. The circuit constant is set up so that this resonance frequency may 
be made in agreement with the resonance frequency of a piezoelectric transformer (2 3). By this, 
the spurious component of a piezoelectric transformer can be decreased and control [ made / in 
according to spurious one / the mistake ] can be avoided. Moreover, the output of the secondary 
of the current transformer 5 is grounded through capacity CI and C2, and will miss to a ground 
the common mode noise guided to the output line of the current transformer 5. 
[0012] Moreover, the temperature characteristic of capacitors CI and C2 is selected so that it 
may have the property which cancels the temperature characteristic of a current transformer (5). 
The feedback signal inputted into a piezoelectric transformer actuator (1) through the differential 
amplifier 6 is stabilized, and the output of a piezoelectric transformer (2 3) is uniformly 
controlled by it by fluctuation of ambient temperature. In addition. It is rectified by the diode of 
the rectification section 7, and by the capacitor, smoothness of the output of the differential 
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amplifier 6 is carried out, and it is fed back as a dc output. 

[0013] Drawing 2 is the circuit diagram showing other examples of this invention, and connects 
to the secondary of a current transformer (5), and juxtaposition the capacitor which was 
connected to the serial and grounded by drawing 1. Under few environments, common mode 
noise should connect only a capacitor C3 between the outgoing ends of a current transformer (5). 
By setting up resonance frequency >yith the inductance of a capacitor C3 and a current 
transformer, malfunction by spurious one can be prevented and the output fluctuation by the 
temperature change can be pressed down. 

[0014] The piezoelectric transformer actuation circuit by this invention is applicable not only to a 
balanced type as shown in drawing 1 and drawing 2 but the unbalance mold with which the end 
was grounded. Drawing 3 considers as the circuitry except the piezoelectric transformer 2 of 
drawing 1 (3), and grounds the end of a cold cathode tube. Even in such a case, a resonance 
circuit can be constituted from a secondary of a current transformer (5), and a feedback signal 
can be acquired through the differential amplifier and the rectification section. 
[0015] Moreover, as shown in drawing 4 , by the secondary and capacitor C6 of a current 
transformer (5), a resonance circuit can be constituted, the differential amplifier can be omitted 
and a feedback signal can also be acquired. 
[0016] 

[Effect of the Invention] According to this invention, since LC resonance circuit is in the loop 
formation of a feedback circuit, an output decreases with frequency bands other than the 
resonance frequency. Therefore, a control circuit can operate with original clock frequency, and 
it can prevent that spurious one affects a piezoelectric transformer. 

[0017] Since the configuration whose capacitor which constitutes a resonance circuit grounds the 
common mode component of the output line of a current transformer, then a noise component are 
decreased and actuation is controlled only by the load current component, actuation is stabilized. 
[0018] Furthermore, by what the temperature characteristic of the capacitor which constitutes a 
resonance circuit is made into the property which cancels the temperature characteristic of a 
current transformer for, change of the output of a current transformer is lost, the amount of 
feedbacks becomes fixed, and actuation is stabilized. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piezoelectric transformer actuation circuit characterized by to use a current 
transformer for detection of the current which flows a load in the piezoelectric transformer 
actuation circuit which detects the current which flows for a load, feeds back to an actuation 
circuit, and controls the output of an actuation circuit, for the secondary of a current transformer 
to constitute a resonance circuit with a capacitor, to feed back the output of this resonance 
circuit, and to control the output of an actuation circuit. 

[Claim 2] The piezoelectric transformer actuation circuit carry out using a current transformer 
for detection of the current which flows a load in the piezoelectric transformer actuation circuit 
which detects the current which flows for a load, feeds back to an actuation circuit, and controls 
the output of an actuation circuit, feeding back the direct current signal in which the secondary of 
a current transformer carried out smoothness, and which constituted a resonance circuit with a 
capacitor and rectified the output of this resonance circuit, and it acquired, and controlling the 
output of an actuation circuit as the description. 
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[Claim 3] The piezoelectric transformer actuation circuit according to claim 1 or 2 which made 
resonance frequency of the resonance circuit concerned almost equal to the resonance frequency 
of a piezoelectric transformer. 
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